Circuit for protection against static electricity, and semiconductor integrated circuit using same 
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Abstract not available for CN1 297580 
Abstract of correspondent: US6671146 
An electrostatic protection circuit of the present invention 
comprises: a first power supply terminal 1 to which a first 
voltage is applied; a second power supply terminal 2 to which 
a second voltage lower than the first voltage is applied; a first 
diode 1 2 connected in a reverse direction between the first 
and second power supply terminals; and a second diode 1 1 
connected in a fonward direction between the first and second 
power supply terminals. This configuration ensures that either 
one of the first and second diodes always operates in a 
forward direction to the static electricity applied between the 
first and second power supply terminals regardless of the 
polarity of the static electricity. Electrostatic charges therefore 
can be quickly absorbed through the diode in a forward 
direction. 
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[S4]«n«» m^m^^nt&.&^mT^^Vtt^^^ 

[S7]fl|« 

1 ittMADtfcll 1 2 «£E6dli^ 2 % 

«jft?2;^ 2 %JSJSH^:i|BiSlSl3*« mm 1 - 

aif 12; \iXRp^ ij^ 2 ^mm=i'-tMiEt^mmtfym 2 

ziftW 1 lo aiiji#tt.:5{«f^i6jniail6 2 ««(^ 

«ff» iji 2 -ttflrw-^r-^^jEi^. Miff . 




O 

o 

CO 



*L ifij * ^$ 



1. — ^^^^^^.JS-, 

1 *.>ffi.6^^ 1 %^&iiS6^; 

^ 2 — *Lf *;^r P N ^^IfLM^^mi^ PN ^60^*. 

3. >*LifJJ^^ 1 t^^6^#%^^^i^, 

-tii.^ 2^*Lf'>^t|^ l?^^%,Mz^f^ m n^%,M:^fSi^f^ 2P 

-L^^ 2 j:^*L^^*&«*L:a.**L*Li^^T6^ MOS Ji 
-hi^l^ 2 -rL*Lf-;*C. 1^ >h MOS a^^^fl^f' ^^^^^ilhi^^, Jl^H ^ MOS 

MOS 



1 %>^«^^ 1 

#L^;*f>b-tit^ 1 ^B^i^^f^ 2 %;ffi.6^^ 2 

10. *x*L#«JJ|-^9 t^^6^#*»«^^^^. 

11. dfc'il^JJI-^B t^^6^#*.^**^^» 

12. d^^L^Ji^^ 9 t^^fi^^^'ff^^^J^* 

j^JlHL^ lP#r-«t>g:^-fc^^ lN^r^>&^f3I>ft.^ 2P^^^N 

• 



15. dfe'^LjfJJt^ 9 .1. 14 ^ t^it6^#%«::^'fcJ«-. *# 

16. >*LifJJ|-^ 9 J. 15 — ^t^^6^#*^«^^'fc^. ^# 

17. ^'^Lif'JJI-ijt 9 ^ 16 ^^'fr— :^t>9r^6^#*>-»:*^%i«-. 

-h 'ft -f- ^ -t .V ^ ^ 'fir -f- . 

18. -'#^^>»^^J^*.i^S-. 

i^^T ^>hP3i MOS ^^ft^f'iS^JS.I^^hN^ MOS ^^f-i^&^ijil^^^ 

#:;ife*«|p; 1 1 

#Jii^|^ 2 :='iSi^i^SL^B.^^:^Mt)t^^±^^ 1. ^ 2 

19. 'kfML^]^4ilSt^i$,¥i^^4^^A,^3^, ^#^>^L^: 
Jiit^ 2 P M^ifLM,^ N ^r-«t>&-^)»6^ PN ^¥j^ 



20. d^*L*Ji^^ 19 ^ f!fri^¥j^^4^^A^S^, *#^>^E^iF-: 

P ^leiJS. N ^ MOS ^ni^t^'^^'^'^^^^'^^^^^^J^^ 

21. d^*L^JJ^^ 19 t/^it6^^-f^^#:J^*.^. 

22. >*L^JJ^^ 18 t>9riL6^^-f^'«^4l:J*,*.i«-, *#*£.^-T-: 
-hi^l^ 2 ^*Lf'*3^*L>':4>S.**Li^-i^T6^ MOS ^B'^^f-^^A, Jii!. 

jtr^;ffi.|^^jLi^MOS ^^JI^f-d^^^tiifc^ilt^jSL. 

23. dl.»*Li«J|-^22 t^iS.^^-f^^#:J^*.J«-» 

i|.^>^^ P^ia;S.N^ MOS ^#^f^6^^&6^^<S.%>£. 

24. — 

i^^T ^ >h P ^ MOS ^i^^iclJSL^ >h N ^ MOS J^6^i^ 
-t it >^ Jl{ & ^ Xj- -h ^ i£ # ^ # # ^ 4^ 6^ # 
1 1 ^^i^^; 

^; 



25. d^*L5Hi^^ 24 t^i^^^^-f-'^^^J^*^* 

ii^l^ 1. ^ 2^*lf-6^^->hJr^P^r^>^-^ N^nfc>&# 

26. d^*Lif»J^^25 t>5tit6^4^^>f#^|l:^«.J«-. ^^^A^: 

27. *'*lif«JJt^25 t^^6^^^^#:^«.^. 

ii.^>h P^ia;SLN^ MOS ^#^f^6^j^*Lt^^6^r*:>&6^^^»:*.^. 

28. dta^LiN^^ 24 t^^6t^-f^^*J^*.^. *#^>^t-r: 

^MOS ^^f-fi^^-ftifc^Jlt^jSL. 

29. *»*LifJJ^^28 t>>r^6^-f-^^I^J^*.^«^> *#^>^t-r: 
#^^JLi^^ K ^ 2 j:i*Lf-6^-g^tl6^JiiLMOS 

^«:^ib^i^-ti^l^^ P ^i5t>S. N ^ MOS ^^f- 6^^— >h6^e^>fl«. 

A. 



^m^T^^^mr^^m^^M^J(ki^^ ( y:iTn^Mf mosfet) 

m 9 ^^j^^^mji^^A^ Mos ^ir-f 

1509 1, 2 S 9 t. ^ib^i" 

^'fr-f-s*^ 1509^it^*Lf' 1503 3i^J^jb%>^+ Vm6^^ 1 »fc'*iiS&^ 

1 6^^^i^;yL:q^A^>{2:- Vss6^^ 2 ^m^^ 2 ^it^^lf" 1504 S^^J 

^^h, i£^>M.|^ 2 2 ^it^^L'f 1501 ^ 

1 ^Jl^i^^ 1 *»S9/9r^, j^^if-ai^-?- 

1506 «^4&^>?s.#^^^i±ifcP^ 1505 3f^»^*L*f 1503, 1504 6^— iSfe^^^ 
A^^^S^¥lJS^^^^ M0SFET1507^N^ H0SFET1508 d^^t^^. 
Q 9 t, d^^^l^ 6^ M0SFET1507 ^ fi M MOSFET1508 

1506 _h, MA^^^ 1506 l&^^T#'fc6^^JJL 
T, M0SFET1507 3^N^ M0SFET1508 6^**L^i^#:4t:if. ^ J fif 

SLi^—A, ^miM^^l^'^^^yf^'i^m^^fBL 1505 iff'!aLiit%## 

^fi^ji.*L^ 1503, 1504. ^^h, ^*Lf^ 1501 

^ 6^ # ^ # 6^ # ^ . 

f-iC.^ 1503 >^E.^ 1 ^ '^^^ 1 J::»S.i±^W^, ^^if^ 1504 i^^A>W^^ 

2 2^J'^-f-iiS^ 1509 ^it*#. :35^h, ^ 1 

2 ^ mi^'f- 2^fSlJ0L^^^T^iSL^ 1501. iL^m ^ , iiP^^^iSL^ 
1501, 1503, 1504 j&*jtT«3i^^i$*^B 9 ;te^*fc3S.it%^^, Jf'J^*: 

( mm^'^) . 



*LT^4fc^, Ji3SHL*i^#'^#^j^4ti^ (LOCOS) JtiL. — jlt 

;f^>?^>^;fe#i^>fii^S 9 fi^^ 1. 2 'fe.»^i&^4l<5I6^J^*l*f 1501. -kf*^ 
it&¥j-^, «'Jdb»Sll^^, >^^^ 1. 2 *.j$^^4LlBl^4r;F#>^t*Se. 

6^3«..^.sbiL, ^^^A^^i^^iSi^. SOI *A*i«-t. 

12 ^#>^E^|^ K 2 «fcJ5i6&^4LjSIife;&i«^*L^ 1801, ^^T**® 
13 If #:^^;^^#43.;tiX4p#.6^ M0SPET1901 1, 2 

>^L^i$4LjBlfe^j5'J;tei3^-^T#*Lif>»**l6^ M0SFET2001 ^ 
MOSFET2000 ^4f^J^^^ i2t -fit j^^'J iL f-;fe H^"^^, ^4f-^ 

^^'^^^M^^^^^^. >^lS 9 t» P ^ MOSFET1507 ^ 

4r M0SFET1508 6^4t*L-*^if:. MOSFET «^ #;^4l |3I ^ IK: 

1509, ^ 1 ifci^^-f 1 y:iS^f^ 2 2 -S-i4Lf3J6^ifc#afc^ 

(A) >»^ife^-Jt*#, ^l*J$i*^-^^# 

(B) >fi:-f-^i&^-^ ^ 1 ^»ife^-JE.ifc>^ 

(C) >fr-f ^ 2 

(D) >ft^i6&^-5i ^ 2 

ii4#. J^$L:^^^i^m (A) iFp* (D) 6^^^#-f- 

^*Lf^ 1503, il4r— 1504^1^'fe#it|^3i.it. S J*atii.Jfc!ai)lfc 
'^^Vfi^^ifcifc^, RrjL#%>5t*f:. (B) 3^ C) «^^3LT, ^*Lf' 
1503 iff 1504 >^L^^6^^3t.T. ^i^^'fe %#6^4S.'^^Ji^i&^|6y . 
(B) 6^^iJLT. ^ «.#g|'^^^l^^!L*»^ifcii.5±— ^Lf- 1503. 



1504 )ei--f AL^ 2 

^^2^^ 1 1. i€i±A«.-f!-.^E.^;»tJgL6^PI*(P-well) N 

^ (N-well) 6^iLi^-:^*L^ 1501. 1 ^^ift^ 1. .^L (C) 

#^*t<JLT, it%#l^'^^iLl6j^!L3S'ff*fcii,it— ^Lf- 1504. 
*ib5&^itt^ji^tl{^*l^ 1503, >y.#; 1 j^i^-?" 1 ^>J|^ 2 2, 
ii.i±>W.#>^t.1^^;^6^ N P 1501 1^^ 2 2 

ilA. JiA.^& (B) 5^ (C) 6^^^T, *1^'fc#iri^«#Jfcii.itiLl^^ 

j^M. S 10 t^A ( C) 6^^<JLT#*.^#iajb6^4^<Jt. 

Ji^ »J| T >^L>fr-f- ^ ^-t T # ^ 8t 6^ *t «. ^ 4l fSJ 6^ ^ fgj 

SOI #:^*.i«-t*i^*^^^— >^L^«. 
J* ^ ^ ^ 'fi i 6^ iPL ^ 6^ >^ i -t ^ ^ $1 i^^if: . 

>6*jE!^:ii#^j|&;^S, >&^>^i^^#*.^;<rj^6^*C«. © 30 t, P 
^rH^>& 131 5^ N^r^vS^ 132 fi^aS^-IFO^ii:^, J!^ PN ^«Lf^. S 
30 PM^^M: 131 N^r^>& 132 4:^ ^'^^^^SL. 

^— a 31 6^<t^^iIj2S,itiLl^Bt6^4*-3l.. S 31 t, P^ 
;r-«t>i: 141 5^ N^r^v^ 142 i^ii^tf^i^*. ^ilPN^*l^. S 31 
P^^^»L>& 141 N^riJt>^ 142 4:itifc>^6^4f ^. 



J^Jt^^*lf-i<,^ MOSFET 6^^^, itit^iL^^Lf-il^ MOSFET 6^ 0^ 

^ 3i 6^ # # 60 ^< 4fc ^ if T m ^ it # 6^ 1^ « . 

^^h, 'W*»>^E.^>$i^&^4:,piI#^#60^*lf'i^.^ MOSFET ^-ffrJfc^Ai 

^ ^ JSL ^ ^ ^ T ^ 60 # «t ^ « JL Q ^ T # % ^ ^ % ^& 



^ 2 ^^Lf-Ti-:**^ P ^r^>^^ N PN ^6^^ 

lt#^f^T, ^ 2^*Lf-6^Jti%^I^K:t>f^i&>^t P^r*:>S:-^ 

f'«^#->h*;^ P N «!r*:>g:^»«^ PN 

-fit, I'J*S^l^i^-i^«^^*Lf'6^^i*-i& n >h^, ^ 2^*Lf'6^jti^,^ 

-h^^ 2^*Lf^T>^t^ lP^r*:>&-^^ lN^:r*:>&^l«l, 
2P#iL;*^N^r^>S^*i-^«»i^'^^/^. il#<t-iJLT, |^ IP ^ « 
;SL N 3J r*:>&*^r*:*.^Jt^3^«:^^ rti^ 2P ^41^ N ^r*>grfi^r 



^^^^6^ MOS ^>»^f'6^^a Jptitr n )!'J^ 2 j:i*Lf'6^ itr^.&P|r^ 

*. j$i^^-h6^ MOS ^i^^ici;SL^MiSi^Mt^^^^]J^^f^ 2 
i^^Ji6^ MOS ^'W^f^. JI»J^ 1 ^^Lf-TJS^^^Jit^ 

-tit^ K 2^*1 f'|Li^^^>^ SOI ^;^-fc. m 

;^ iL 9^ ^ - ^ 6^ # % ^ ^ 6^ # *t ^ • 
«:ife;&p|^ 1 1 'fej^^^; 



P ^ Mos ^^f'i$tja.|^>^N^ Mos ^ii^^^^HQ^A^^ 

ici^A^ 2^Mi^¥i MOS ^4*^^-6^ 



m 17 A^^j^^^^n^ 11 

@ 19 A4^*>5^it«>8^ 13 ^^m^^^^m^ 

S 23^^A>*^iSL»^ t^6t^6^ PN ^^Lf-fi^X— ^«^^Ji&ffl. 
m 24 4:^tb>*^iL"J t4fe^6^ PN ^*Lf'«^-5L— ^A^^i^S. 
9 25 A^A^^«n^^m^ PN ^*Lf-«^X— ^J6^^^®. 
S 26 A^A>*^iiL8;i t-^^*^ PN ^*Lf-«^X— -W^^^^S. 



m 32-i^A^^^^A^s^¥j-4^^^^. 3610 1^, 

10 *k.»LjlT^>*-#^iC. 3630 rt, ^ ^^i^^Tt^n^^ 

ift-A^J^-S: 3620, -^t:^%>V«^sfe 3620 S&3t T ^>h*&^>?^*&^* 

1^ 1 ^^m^ 

® A;*^iLH^^ 1 Sit, ^*L^ 11, 

20 12 6^^— P N^r-&>&^J^. ^«'1>^^ 1 1 

-L:?^^!!^^.* V„B, 2 2-t:^>^^- Vss. >^Li^^ 1 ifcig 

1 2 ifcjftia^ 2 4L|B|i^^Titi^i^^fi^J^*lf- 12 if^^l^ii. 

^fi^^^Lf- 11. ^^it^^^, Sj»fc>^L^ 1. 2 %»i*^4Ll3I;jfe;ftpT 

30 *l«.Jl#Bt-^'fc»«^^^A:5&-»E-1^— d^*^ 1, 2 ifc'» 



^ifLjSL:^^, fifr^A¥}^^f^i^—4SL¥i^itk^i^yb 0. 5V - 0. 8V ^;*r. 
>f^. y^J^^fnm^'}^if^^M^4f^^^if^T^J^ 0.5V yJLr¥)^^» 

>lK.Ji>f^ilt*^^#l^ifct.^iSt«^^#^'fci^X#, MOSFET 
«^4t*L^#^( ^J^)i^^it:^J^#6^^^^tt MOS( J^TM^lSJitr DTMOS) 
>^tii#6^'Nh2Jt.T, >^Ji^6t DTMOS *^**lJi^i^-^6^'«^^i$*L 
4:.|B|>f|->^itr^ii:-^6^^*L^. >^,?&'6t>« T DTMOS 6^ SOI #:J^ifcj^^# 
ia^^^^^^i^^i^^M^m^B.^M. ^y:iJLiH^^¥j 0.5V 1-:^ 
T 4r »2i Hi — *t 6^ -i^ it ^ 6^ ^ ^ ^ # 6^ ^ *i «^ ^ 

^ 2 ^ife^^^ 

26 3^^ir>^t#*^>vji|rt^iH-^^^%;t*6*^ia 25. 

^^Lf - 23, 24 ^i^!a.jffc^>^l>I#:^i^^ 29fi**#. ^ M0SFET27 
^ N ^ M0SFET28 *^J^^;fe^%J^, >^L^A;te^ifcJ?§-6^*&->>^^^6^* 
*L-ti^-^T#^-f-ii5&^ 29. >fr^fl&^29, ^1, 2 ^ iSi* ^4Lf5I #^ ifc 

( A) >fr-f-i*^--itifc#. ^ 1 «.>$^-3^-:^i 
( B> ifc-i^. ^ 1 J£ifc#. 

(C) 'fr-f-isS^-iE-ifc#, ^ 2 ifc«iS&^-^| ifc# 
( D) >fr^iS&-f'-:$i 1^ 2 -fciSi^^-iL^^ 

il4#. (A) (D) 6^ft-<JLT, ^i'^^Lf' 23 il^^^L'f 24 

fltif. (B) 6^^iJLT^ ^#-g-;5biaiE.|^)&^^*Lf^ 24 1^^ 2 
iig-^ 2 iferfj. 2 2^>|^ 1 ^•»iiS&^ 1 j£f^iii±^*L 

12 1^^ 1 ifciSiife^ 1 ilA. ^:^Jl%#4^^>&*jE^^i^^, 



#-M-ib«itl%-;&^^*Lf^ 23 1 1 ilA. 1 % 

iSi^^ 1 1^1^ 2 ifcS^^^ 2 JE-l^iiit— *Lf- 12 2 2 

4&_L5*., ii.it>^t^ 1. 2 ^i&iS&^4L|iI^;*«iT-^*Lf' 12, S^^^i^m 

^*L^ 11 ^^r^^Lf- 12 
1^ 3 ^ife^^ 

S 3 4.^A;*^4l'W|^ 3 ® 3 t— ^-f- 11.32. 

33 6^4^— P^r^>i^^N^r*:>&*^. ® 3 t. ;*i^i=-.^® 1 
t— ^Lf- 12 4:— >h^*lf^. i^^^i^^Lf- 32. 33 

m. ^^yXXi^HL, m 3 ^^S^m^^M7i^^t,B.^M.^ 1, 2 ^ 

^^Y* ® 3 t*E. 2 ^h^^Lf- 32. 33 it#^Jpl, # il^^-^/^t'ft:^ 

*^^*L^ 12 5:^i&^*Lf' 42 6^^*^. — *lf- 42 iSt^T P ^r^^>& 
^ N :5-4.4r«^;3r6^r*:*.^, Ai:fc.T^j» 'fc^fi^|l. 

Vb=- (kT/q) - Log, { (nH-Dp) /n,'} 



II 



m 5A-^^^^^nf^ 5 ^;^^^6^%i«'H.P^ M0SFET51 fi^4t*L 

1 i» 2 2. p ^ 

M0SFET52 6^^^ii:^l»l^ 1 ^'^^^ 1, 

MOSFET53 fi^ J&*L. P ^ M0SFET53 ifj^i^^^^^^Hf^ 2 ^^^ife^ 
2. 

*»Jii^lil5#,P^ M0SFET51 fi^ **L^ * J ^ 1 ^ 1, 
«*Lii.^$!llp; 2 2. 2 ^'^^^ 2^^Mf^ 1 fej^^fe 

1 ^tt^^itl P ^ M0SFET51 ¥j m^^B^^ ^"^^y *I P ^ 
M0SFET51 -^ii ( ON) . ^ 2 ifci^^-f" 2 1 1 

'Ifc*^ %>Ci, JI'J P U M0SFET51 5^#f ( OFF) . ^ ?M M0SFET51 ig.iiJ^ 
*Li^**Li^^, ^5L*^*L^#'^, j^^J^Q 3 6^^*Lf- 11 ^^6^ 
;»^h. ilBt P ^ M0SFET51 ^if-fiO-ii^M* 
>f3L. ^^h, P^ M0SFET52. 53 i4r i^^^J*E.*f*L^ JS*L;teii^^0 J* 

32. 33;fe^60#«. i$*L'ti^ ^^fi^^*.. ^ 

-f 'fc^T&itl^J^^, 3^1>l!aLHfc'fc#6^#>«. >^'^» M0SFET52. 

P^MOSFET52, 53 ¥) ^^m^iL ^:f^}^itSB.^mt.'^. 

^^Y, ^r>^^^^^ 1> 2 ^'^^^m^J^T^4fJ^i^, TiSt 
4C 3 Ji6^ MOSFET ^J^^^. 

^ 6 ^ife^^ 

H 6 jl^tb;*^iL»^^ 6 ^i&^^^fiOfeJ*-. B 6 t. *=.a5t^^ 
i^^*^ 2 >h P ^ MOSFET52. 53 S.^^ P ^ M0SFET62. S 6 64 P ^ 
M0SFET62 ^ i"*^*L?^«l*l;teii*:-i^, S jlb*:^— ^Lf-^'li* i^^J-^B 
1 64^*Lf- 12;N^64#^.*t,P^ M0SFET62 — Ji5L>^L P ^ M0SFET61 
^^ikA^^^^^^^^"^^^^^^^* ^^^^ P ^ MOSFET 



MOSFET62 4fe,:?F^5i. ^ yJL^'Si^miL'^ifQ^^fk^'^^^^^^^^ 
^ ? n M0SFET62 6^mit^J^^^^* ;^i5t^>^ i3L>^*6^ ;5r 

6^ P # M0SFET62 6^*r*L-t^;ft>» T Ci-iC^ 74, >^t.ffl 6 P M 

M0SFET51 6^*t*L-t^*' T PB-it^ 73. ^ j*. ^ it 155" jL M P ^ 
M0SFET71, 72 «^*48L6^#*»*i^;, i&^J|ll#it 

1> 2 %il|iiiS^^I«I#J^^-^T MOSFET80^^f^:i^:-&6^ 2 >h N ^ 
M0SFET84. 85. ^ ^h, N ^ M0SFET80 ^ P ^ M0SFET51 ^ #^ 
6^ M0SFET*^^6t. ^^h,N^ M0SFET84v 85 P^ MOSFET52, 

53;N^#^*^ MOSFET^Sjjaifi^. ^Hq, S 8 'ft.;^ P^ MOSFET ^ N 

n msFET ^m^^i^^j^T Mm s ^n^^^^^^^* ^T^m p^ 

MOSFET 5^ N ^ MOSFET 2 S jIfcT « 

9 15^^sl:>*^>5t»>9^ 9 ^;5fe^^6^*.^®. , 1 ^^^^ 1 

Jiife>iifc>& + Vd„ 2 ifc-^i*^ 2 Jiifc;*cifc>f3L- Vss. Jti^^ 1> 2 

%.)$^^:^«^. ^jp^^^7itT^ii:*^6^-=^*Lf' 2111. 2112. >^E.«^ 1. 
2 J^it:^T>fiLt^iS:^6§^*Lf' 2113, 2114. Xj-^^ifcia 

^J^-fi*^ 2115 5^^ 1. 2 %i$^^4l(S16^#%, ;^fer^jL^'«p#*L 

4 >^^*l^ 2111> 2112. 2113, 2114 f¥j 

1^ 10 ^iki^i^ 

m 16 A^A^i«L»?ai^ 10 15 1^^* 

^^^^^^^>^^^M.^m¥i1^^^^^^^^^. ^m 16 t» 



13 




2220 

^^^^^^^^]j^^9f^^>f^¥l^fBL2227, ^PM M0SFET2228^ 
M0SFET2229*^j^l>g-;f9S%^S-. ^^Lf" 2111. 2112, 2113. 2114 

2220 4i:>V6^%#6^iG#. *J*, T ? ^ 

5 M0SFET2228 M0SFET2229 6^**1. ^^h, ^®16t^*T% 

1^ 2227, i»&jL*«.l&^>V'fi:^60'fc##^6^*f ^JtT. -fcTBS^'Ht^fi^^* pi. 
2227. >^LS 16 t^*T^-i^^JiL;fiS%J«-*t**Lfi^l&->>^*.J«^ 

2115, ^ 1 1 »5t>a.^ 2 2^|8l'fc#6^»fc^:#^7&ia 

10 T 4#. 

( A) >ft-f-i^^-i£'fe#. ^l*»^^-:^%# 

( C) 'fr^iS&^-iE^^, 1^ 2 ifcJS^^-^ 
(D) >f|:-t^^-:$i 2^M^^-SL^^ 
15 ii4#. ( A) fi^ft-^JLT^^L'f 2113 Xti"%#^^>l jtT^'f^>«. (B) 

6^^2JtT^*L^ 2111 jtl^'f^^. ( C) 6^*fr^T^*Lf- 

2112 ^^^^M^^]SLi^i^m. ( D) 6^*|-^T^*lf^ 2114 ^"T^^M^ 
^]SL^41fM. J^ik) " (D)fi^^^T, *i^-^>h^*Lf' 2111- 2114 

20 e^^jL^^ife 

^ 11 l^ife^^^ 

a 17 4_^&4^iL»;i^ 11 ^ifei^^6^^J«-a. 15 6^^*L 

2113 a 17 6^ P ^ M0SFET2333. 3 15 6^^*Lf^ 2114 

i& a 17 fl*r N ^ M0SFET2334 ¥^^^. P ^ MOSFET2333 6^4t*L^^$*L 
25 i^^^^'JI^ 1 ^'^S^Sfe^ 1, jS*Lii^^J>^^^^ 2115. >^>fr-f- 
2115 1 1 I'J P ^ 

M0SFET2333 -f-ii ( ON ) . ^ ^h, db'^'fr-f-iile^ 2115 ilMs^ 1 ifc '^iife 
^ 1 J!»J P^ M0SFET2333 (OFF) . PpT^lj^a 

15 6^— 2113 ;te^6^#^. ^h. N ^ M0SFET2334 «^**Li^JS*L 
30 ^^n%2^n^^2, 5i*Lit:^liJ>ft^3*^ 2115. dic'^'fr-^ 
flS&^ 2115 6^^>fi^H:#; 2 2 ^^^Mk.ifi^^, «ll N ^ 

M0SFET2334 -f-ii. ( ON ) , d^^'fT-^^-f 2115 6^ 'fc'^^lifc^ 2 ifc jftiig 



^¥t^it^¥j^i^, JJ'J M0SFET2334 ^J|f (OFF) . Sf^Hj^SlS 
6^j^;feLf^ 2114;tem6^#^. >f^7& S 17 6^ !3Li|fc%^6^#%^4r^ 

^J^>^L>bJ:i*L^2111. 2112^^^»i^4s,iik.^f^ U 2 ^M^^m^ 

12 ^:5fe^^ 

@ 18 12 ^ife^^6^%J^@. 15 *L 

2111 18 6^^*Lf^ 2441. © 15 6^^*L^ 2112 ® 

18 *^-:^*L^ 2242 jSL^^^^lf^ 2441, 2442 6^ P ^ r i»:>g^^ N 

li^^ 1, 2 ifcjS^^PO^^. 
^ 13 

® 19 ^^ib^iLBa^ 13 15 
2111 ^:^^^T @ 18 6^ 2 >^^fef' 2551, 2552, S 15 6^ 

J^^Lf- 2112 S.^Slb ^JIH^^J e 18 fi^ 2 >h^*Lf' 2553, 2554 

@ 19 t^^^^l ^y^^^^^Mi^ 2551 ^ 2552, ^*L^ 2253 ^ 
2254, 2 ^-^^Lf'^^i^ — >^^*Lf•6^^^^*Lf•. ^A, ^ 

^»%'fi^7?r 2 'J&fi^'ft, 1, 2 ifci^^^l^^B., 

^&JLT^>^^^ 1, 2 

%J$i^&^*5Iifc^jE.^«^, >^L^^^tf»it^fi^^a. ;«^h, m 19 fi^^ 
*Lf-2113, 2114>^l|^ 1, 2 ^M^^^fSlJ^^^^. ^f^^. 

J^mi9t* ^J*** v^E.^ 1 ^J$^3&^ 1 -^^fr-f^-^ 2555 41 
fSI, ^J^ii:#^T 2 >h^*Lf^ 2551, 2552, iJ&#-lt/!t'fit^ 1, 2% 

9- ^ 13 6^^:5fe^^t, **^«'f^^PN ^^^^6^^ 
^Lf^^ft-et^ P ^ MOSFET il^ N ^ MOSFET. ^Jdb», T^:**:.^^ 1, 2 

H0SFET51. 



/K^^^mA^nr'SLiin, iJ&istT^® 2o~ a 29 t^* 

^^^r-W. ^^h, S 20- ® 26 SOI a 27- S 29 ^rfj>^t. 

a 20 ^MsA^^ P n^ifLM:^ N ^Lf-Bt^^iO^i^ 
S20t, *^>>i#J^90. 91 *i^6^«>^|L4fcJ^ 

)*LjL>fe6(r P^r^>gr 92. P#r^>ir93, N^r-R>i:94. 
95, ^e^VX^BL^^^J^^^^fSL^l. J^^^^^?^^^M:92X, ^ 

^ 95, 96 >C9L4fe.if >$t^^^^*'&^>^, ;»>hi5. 

97 t>S.>^*'&^>t, .?&#-^f"*3t4^J|&##.|&a 20 6^^*r^A^*l 

a 21 A^A#&2 20^^fi^^*Lf'^J^i^-il^»t6^iC'fr6t^^ 
a. a 21 t. >^L;&>W6^^*Lf't, >^a 20 6^#-f--t^*»TT# A, 
>^A^#^^*lf't. >j9La 20 6^#-f--h^;6*'TT# B. 2 >h^*lf^^^ 

106 ^^h, N^ri»:>i^94A3pp'P^r-ft>&93B 

fe;^^ 106 ii^, Bjlt'&^fn^LlBl*^ PN ^*L^>^L^J?$-JiT«^'«S-. il 
#. ^^i^^T^*lf'6^;JL'ff 3 6^ 2 >h^J|i:^*lf' 32,33. 

a 21 t^i^^>« SOI ni^^^^^nnj^^^M:^,^. At 

> PN ^imife^i^tx^^teisi^^^^^^A 3 ^yJ,JL^^^^t^:=-iSi^. 

m 22 :4>^ta 20 m-^^^^t^ PN «:5.T*->^>ltt.fi^ P 

^^^Mr 119¥i^M3^¥tK.^-¥jM^m. a 22 20^Jfcife, 
^.^>^Lf-dat— i^|i^*iil^*Lf^«^ P^r*:>& 113^NMr-»:>& 114 

P^r*:>ir 113 ^ N^r^>& 114 J--Ji^^«, ^ i^^^LBlil 



P^rHltvgr 119. 

m 23 22 f9t-^¥l^Mi^^ PN ^4L[ai, it:— T 

PM^-St;!: 113^ N^r^>i: 114^l«I J.^^»*J>^^B^il^#-T>*^ 
^'fci^L. S 23 -^a 22 fi^Ki^J^i^-^a 23 t ^^^—^^^^^"^ ^^^ 
^^n¥l, 5&*->^^JtK, I^*.JL^6^P^r*:>&119>'^^^«:5.^^ 
jSLi6^¥jN^^i^M: 129. ^jlfcit:— #4«^^«^^ PN 6^r**->!^*'*'^ 

^i&a. le 24 PM^^M^ 2911, N^:r^>g: 2912, SOI 

^MuX^y^^^^itJk^M^^it0LM 2913, 2910, 45^^ 

2914. 2915, S^$.itik^^^fSL 2916. 2917. 2918. ilBt, ^4S^ 
^ 2914 fi^ili&^^ll P ^r^>g: 2911, N #r*:>gr 2912, 4S:^^ 2915 
6^^-f:^l9l^J^ PN^^Lf-. ^^Y. S^«LB«^^ T^^^ 2914. 2915 

2913, ^^^y:JL^^^f&i, m^^y:^^M.^^ (^^^^^^^-t.¥j 
sos) ii:^^H«J;e^. >^l^-#^<jlt4«s^^#'J.« S 24 6^^^*» 
i^A^^f^. -k^m 24 >^ SOI fi^«>^fL4b>&fi^^^i^Ji 

a 25 ^^2 P^r^>i^^ N^r-«L>g^6^^*L^^jpii^# 

#^Jl»>T# a. :l^i"A^6^^*L^>^E-S 24 604^-f-h^>T# B. 
2 >^^*L^«45^^ 3026 jL^i^^. #i">^ N ^r^>& 2912B P 
2911A 3026 ii:^, m ^A'^'^n^fSl , PN^^Lf'^ 

>h^l^ii:-fi^6§— ^If- 2551. 2552 ^^X^^^^^^ 2553. 

2554 -ft^^. H 25 t^i^-^^ SOI ;H-J^, B jfe^^aLf^*^.^ S ^ ^fc^>& 



m 26 2 >h^-r P ^r^>gr#«' N^r*>&6^— 

^^^Btfi^it-H^d^-^jajlSI. S 26 t. ^i^;6^^«6^— ^Lf-^a 24 6tF#-f- 
Ji^*'T# C, i^i^^^A^^^lf-^^tS 24 6^#-f-Ji^>T# D. ilBt. 
jyi^^i^i. 3134 6^i*^f'J P^r^>i:2911D. N^r^>&2912D, 
r*>Sr2911C, N^r*:>g: 2912C. 3135 6*«^^«SI, ^Jp^ii: 

^ifc^J^T 2 >i-PN^*Lf^. ^^h. ^i">y.N^r*:>&2912DfiJ PM 

2911C m^^0s 3136 ii-g^, Bjib>^L'&>fn4LiBi>^E.«.^ji-5rK:^^^ 

i^-PN^^lf-. *i^*l.f'^:ili^^^it4f ^^>f^i(rB 19 6^ 2 >^ 

f J|l^*lf- 255K 2552 il4r JL-fe#^— ^if- 2553. 2554'ft:;a. 
® 26 t*i^^^ SOI SjHi^*L^*^>^a«^^>g:JL^. *^ 

:fc»^^>« SOI ^J^, H'Jiaii^.^® 24 i^.:#E3 25 M.^m 26 
6^^*L^it:#M^, m^^i^M:^^, Hfe^^^Jfcf^J^^E. 3 >hk:A-h6^ 

M.^ikJ^¥i^^^ SOS) A^^^^^^J^^^' 

m 27 ^¥3A^^ P ^nfcvg:'^ N ^r^>ir6^— ^^f-Bt^^it-H^i^ 
M^^. S 27 t*^P^*"*^ji:2681, N^:r^>S^ 2682, f^jSL^¥i 
N l9^ 2683, 4S^^ 2684. 2685, 2686. 2687. 2688. 

>yL^;<r^ 2684 iifj^^Si] P ^^^>gr 2681, N ^ I9^ 2683, N 
2682, ^;^^ 2685 6^3iS6^^lBj^J^PN^*L^. 

:^^h. Ici^'St'jg TIS^^ 2684. 2685 6^^^. ^iJ&^fe^TJSi^:^ 
^^'^^M,, ^^h, «.|&irj|-T«>^E^-^^4fcJ^ 2689. 2687. 2688 60 

i&S. ffl28t. P^r*:^ 2791, N^r^>i^2792. ^J^ifk^ii^ 

P I9^ 2793. 4S^^ 2794. 2795, ^^4fcJ^fi0^^i^ 2796. 2797. 2798. 
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B28t. AL4&^m 2794ii^^^Si]?M4rifiM 279U P f9^ 2793. 
r^>gr 2792. 2795 fi^iS&^^^A PN^*Lf^. S 28 ^ B 27 6^ 

^»]>^^^m 28 P I9^ 2793 >f^#a 27 6^ N l9^ 2683. 

Be 29 ^^A^T P M^^M^ N ^^iSlv&fi^^^lf'BtiG^fiO^J 
©29t. *^P#r^>&2801. N|gr^>g 2802, *.>^>f^.6^ 
N f9^ 2803. 2804> 2805. 2806, 2807, 2808. 

JiL^yl^^ 2804 P ^rnet^ 2801, N ^^-|t>g^ 2802. 

2805 6^i^^^fSI:>^J^ PN ^*L*f. EB *l 

ffe^^>^t % a* ^ ^ 3.^>^t >fr -f- iS& ^ 4L (51 ^ T I5t # # * 

1^ 6^ #■ 5£ T ^il 'J- ^ A ^ ^ »^ ^ 6^ — ^Lf' 6^ ^ 
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